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>101 | virtualizing a standard HID pen apparatus and a
touch apparatus in an operating system;

S102 -~ intercepting touch information sent by a physical
- touch apparatus so that the touch informationiis
not directly received by the operating system;

$103 classitying the touch information, and sending, by
\ using different virtual apparatuses based on the

classification, the touch information to the
operating system for processing.

Fig. 1
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TOUCH EVENT PROCESSING METHOD
AND TOUCHSCREEN APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Chinese Patent Application No. 201810520996.7, filed on
May 28, 2018, and the entire content of which 1s incorpo-
rated herein by reference.

BACKGROUND
Technical Field

The present invention relates to the field of touchscreens,
and 1n particular, to a touch event processing method and a
touchscreen apparatus.

Related Art

A touchscreen 1s a quite convenient human-computer
interaction tool and has been universally used in intelligent
display apparatuses of various uses. A current touchscreen
may display a touch trajectory on a touchscreen surface or
perform a next operation based on a received touch signal.
In some software, the current touchscreen has a drawing or
writing function. After the software 1s open, for example, a
toolbar 1s generally disposed on a side of the touchscreen, or
a tloating toolbar 1s disposed on the touchscreen. And the
toolbar includes tool boxes or functional boxes (which are
generally icons) such as writing and eraser, when a user
needs to edit content on the touchscreen, 1f the user needs to
write or draw, he may click on the writing icon and then
writes; 11 the user needs to erase writing, he may click on the
eraser 1con and then erases. In this way, when the user edits
text or draws a picture, he needs to Irequently switch
between content input function and erasing function. This 1s
quite inconvenient, affects input efliciency, and aflects user
experience. In addition, the user further needs to learn how
to use the software, needs to read an operating instruction,
and can be familiar with using the soiftware only after a
period ol time.

For some soitware that the public are familiar with, for
example, OFFICE software based on Windows system, such
as WORD, the software currently has only simple touch
functions by using the touchscreen, for example, functions
of clicking on functional keys and sliding up and down.
Writing, drawing and erasing cannot be directly performed
in WORD by using the touchscreen.

SUMMARY

Therelfore, a main objective of the present mvention 1s to
provide a touch event processing method, so that software
having a standard HID defined function in a system can
perform different instruction operations based on different
touch signals. And a user can directly touch, write and erase
in the software based on past experience and 1mpressions,
does not need to search a toolbar for a required functional
icon, and even does not need to open the toolbar.

To achieve the foregoing objective, mn one aspect, the
present invention provides a touch event processing method,
including the following steps: S101, virtualizing a standard
HID pen apparatus and touch apparatus in an operating
system (OS); S102, intercepting touch information sent by a
physical touch apparatus so that the touch information 1s not
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2

directly received by the operating system; and S103, clas-
sitying the touch information, and sending, by using ditler-
ent virtual apparatuses based on the classification, the touch
information to the operating system for processing.

Preferably, two thresholds T1 and T2 are preset, and
T1<12. T1 and T2 may be measured in umts of physical
length, or measured in units of coordinate value variation.

Preferably, the touch information includes: width-height
value R and location information of a touch point. Alterna-
tively, the width-height value R 1s touch area. The physical
touch apparatus includes: a touch sensor and a touch inte-
grated circuit (IC).

Preferably, the step S102 includes: obtaining control
authority over signal transmission of the physical touch
apparatus, and sending an instruction to the physical touch
apparatus so that the touch apparatus converts the touch
information mto a non-standard imformation series to inter-
cept the signal from the physical touch apparatus. Thus a
signal from the physical touch apparatus 1s not directly sent
to the operating system.

Preferably, the step S103 includes: when width-height
value R of a touch point 1s less than T1, classitying the touch
information as writing information and transmitting the
touch information to the operating system by using writing
function of the virtualized pen apparatus, where the operat-
ing system processes 1t mto a standard pen writing input
operation; when width-height value R of a touch point is
between T1 and T2, classilying the touch information as
single- or multi-touch information and transmitting the
touch information to the operating system by using the
virtualized touch apparatus, where the operating system
processes 1t into a normal single- or multi-touch operation;
when width-height value R of a touch point 1s greater than
12, classiiying the touch information as erasing information
and transmitting the touch information to the operating
system by using erasing function of the virtualized pen
apparatus, where the operating system processes 1t into an
erasing operation.

Preferably, the operating system 1s Windows operating,
system.

Preferably, the touch event processing method 1s 1mple-
mented 1n the form of drniver software.

In another aspect, the present invention further provides a
touchscreen apparatus, including a physical touch apparatus
and an operating system module, and further including a
driver module, where the driver module virtualizes a stan-
dard HID pen apparatus and a touch apparatus in the
operating system module, intercepts the touch information
sent by the physical touch apparatus, classifies the touch
information, and sends, by using diflerent virtual appara-
tuses based on the classification, the touch information to the
operating system for processing.

In yet another aspect, the present invention further pro-
vides a driver module for a touchscreen, including a pro-
cessor and a memory, where the memory 1s connected to the
processor and stores 1nstructions; the processor 1s configured
to execute the instructions so that the processor can virtu-
alize a standard HID pen apparatus and a touch apparatus 1n
an operating system module, intercept touch information
sent by a physical touch apparatus, classity the touch infor-
mation, and send, by using diflerent virtual apparatuses
based on the classification, the touch information to the
operating system for processing.

In yet another aspect, the present invention further pro-
vides a non-transitory computer readable storage medium
storing 1nstructions, when executed by a processor, causes
the processor to virtualize a standard HID pen apparatus and
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a touch apparatus 1n an operating system module, 1ntercept
touch information sent by a physical touch apparatus, clas-
sity the touch information, and send, by using different
virtual apparatuses based on the classification, the touch
information to the operating system for processing. The
non-transitory computer readable medium mcludes remote,
local, mixed and/or removable storage devices.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a flowchart of a touch event processing method
for a touchscreen according to an embodiment of the present
invention;

FIG. 2 shows details of step S103 1n FIG. 1;

FIG. 3 1s a schematic diagram of a width-height value of
a touch point;

FIG. 4 1s a block diagram of a touchscreen system

according to an embodiment of the present invention;
FIG. 5 1s a detailed block diagram of a touchscreen

system; and
FIG. 6 1s a block diagram of a computer system.

DETAILED DESCRIPTION

The following describes preferred embodiments of the
present invention in detail with reference to accompanying,
drawings.

In the present invention, a touchscreen 1s also referred to
as a “touch screen” or a “touch panel”, and 1s a sensing
display apparatus that can display content to a user and can
receive touch mput. Based on media used by touchscreens
and working principles, the common types of touchscreens
are resistive, capacitive, infrared, surface acoustic wave, and
the like. However, the touchscreen according to the present
invention 1s not limited to the types of touchscreen.

In the present mnvention, width-height value R of a touch
object touching the touchscreen refers to a width value and
a height value of a touch point. The width value 1s an
extreme value from the leftmost side to the rightmost side of
the touch point and the height value 1s an extreme value from
the uppermost side to the downmost side of the touch point.
In some embodiments, the width-height value R may alter-
natively refer to a touch area, that 1s, an area size obtained
by multiplying the width value by the height value.

FIG. 1 1s a flowchart of a touch event processing method
for a touchscreen according to an embodiment of the present
invention.

In step S101, a standard HID pen apparatus and a touch
apparatus are virtualized in a system.

In an embodiment, the system may be a Windows oper-
ating system.

HID 1s an acronym for “human interface device” and 1s
often referred to as a human input device. HID mainly refers
to some human-computer interaction devices, generally pro-
vides an input method available to human, and may transmit
output information to human HID devices include keyboard,
mouse, joystick, pen apparatus, and the like, but the HID
devices are not necessarily these human-computer interac-
tion devices, and those devices that comply with HID
specification requirement may be considered as the HID
devices.

In one embodiment, a standard HID pen apparatus 1s
virtualized 1n a system, and the virtualized pen apparatus 1s
a pseudo device which simulates a hardware mput device,
that 1s, a pen. The virtualized pen apparatus may be con-
sidered as a normal hardware mput device, that is, a pen, by
the system. A specific implementation 1s as follows: a driver
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4

according to the present invention declares existence of the
hardware, that 1s, the pen, to the system, and the system
considers that hardware of a pen 1s connected, but the pen 1s
invisible to a user.

In an embodiment, a touch apparatus 1s also virtualized 1n
the system. In the present invention, all sent information of
a physical touch apparatus is intercepted and original touch
information cannot reach the operating system. But the
present invention does not mntend to make touch control
capability disappear, but instead extend the touch control
capability. Therefore, a virtualized touch apparatus 1s needed
to ensure that touch control function still exist. This will be
described 1n detail below.

In an embodiment, 1n a system, a cursor of a virtualized
pen apparatus 1s displayed as a point on a screen; a cursor of
a virtualized touch apparatus 1s displayed as a solid circle.
The user can obviously see a difference. Certainly, the
virtualized pen apparatus and touch apparatus may alterna-
tively be displayed as other patterns. The present invention
1s not limited thereto.

In step S102, touch information sent by a physical touch
apparatus 1s itercepted so that the touch information 1s not
directly received by the system.

In brief, the physical touch apparatus 1s an apparatus that
may retlect an action of pressing or clicking of an object (for
example, a pen-like object, a finger, or a palm) to the system
when the object (for example, the pen-like object, the finger,
or the palm) touches a touchscreen surtace. For touchscreens
of different working principles, working manners of the
physical touch apparatus are different. For example, for a
capacitive touchscreen, the physical touch apparatus 1s a
capacitive touch apparatus. There 1s a layer of transparent
metal capacitive sensing mesh iside glass to sense seli-
contained electricity of the finger or the palm to locate a
pressing position, then a circuit board controls and calcu-
lates the position. This 1s a set of capacitive physical touch
apparatus. For an infrared touchscreen, the physical touch
apparatus 1s an inirared touch apparatus. There 1s an infrared
transmission array on four sides of a screen. Detection of
infrared ray blocked by the finger or another object 1s used
to locate a touch position, then similarly a circuit board
controls and calculates the position. This 1s a set of infrared
physical touch apparatus. The working principle and the
structure of the physical touch apparatus are not limited 1n
the present invention.

For easy description, the physical touch apparatus
includes a touch sensor and a touch IC (that 1s, a touch chip).
For different types of touchscreens, for example, inirared,
ultrasonic, resistive, capacitive, and even optical touch-
screens, actual touch sensors and touch ICs are different.

In briet, the touch IC 1s an operation chip which organizes
the information sensed by the touch sensor then calculates
and obtains coordinates and the width-height value R of the
touch point of an object. Therefore, 1n an embodiment, the
touch information sent by the physical touch apparatus
includes information such as width-height value R and touch
location information of touch points, etc. In another embodi-
ment, the width-height value R of the touch points may
alternatively be processed into an area value of the touch
points, that 1s, 1s equal to multiplying a width value by a
height value.

In the prior art, the physical touch apparatus directly sends
the touch information to a system (for example, Windows
operating system) for further processing. However, 1n the
present invention, the touch information sent by the physical
touch apparatus 1s intercepted so that the touch information
1s not directly received by the system.




US 10,809,850 B2

S

In an embodiment, after a driver according to the present
invention 1s installed and run on an intelligent device,
control authority over signal transmission of the physical
touch apparatus 1s obtained and a channel 1s established so
that the signals from the physical touch apparatus 1s sent to
only the driver according to the present invention and 1s no
longer sent to the system (for example, Windows operating
system).

In an embodiment, the driver according to the present
invention sends an 1nstruction to the physical touch appa-
ratus, commands the physical touch apparatus to convert the
touch information into a non-standard information series and
send the series to the driver according to the present inven-
tion, and cuts off the channel for sending to the operating
system. This 1s to prevent the operating system from pro-
cessing the touch information if the touch information 1is
identified by the system (for example, Windows operating
system).

There may be further other methods that are not disclosed
herein for mtercepting the touch mformation of the physical
touch apparatus, and this 1s not limited in the present
invention.

In step S103, after the touch information sent by the
physical touch apparatus 1s obtained, the touch information
1s classified and 1s sent, by using different virtual apparatuses
based on the classification, to the system for processing.

In the present invention, two thresholds T1 and T2 may be
preset. For example, T1 1s set to 1 cm, and T2 1s set to 3 cm.
Here theses threshold values are merely an example, and the
present mvention 1s not limited thereto. In an embodiment,
values of the thresholds T1 and T2 generally depend on an
area size of the finger or palm of the user when he touches
a screen during operation.

In another embodiment, additionally or alternatively, T1
and T2 may be set by the user when the driver starts.
Alternatively, the values of T1 and T2 may be modified or
adjusted according to actual situation by the user during use.

In an embodiment, the touch imformation may be classi-
fied into: writing information, single- or multi-touch 1nfor-
mation, and erasing information. Details of the step S103 1s
shown 1n FIG. 2.

As described above, the touch information sent by the
physical touch apparatus includes the width-height value R
touched by the finger or other objects, the touch location,
and the like.

When the width-height value R of the touch point 1s less
than T1 (for example, 1 cm), the touch 1s determined as
writing 1nformation which is transmitted to the operating
system by using a writing definition of the virtualized pen
apparatus. And the operating system processes the touch into
a standard writing mput operation.

When the width-height value R of the touch points 1s
between T1 (for example, 1 cm) and 12 ({or example, 3 cm),
the touch 1s determined as single- or multi-touch information
which 1s transmitted to the operating system by using the
virtualized touch apparatus. And the operating system pro-
cesses the touch into a normal single- or multi-touch opera-
tion.

When the width-height value R of the touch point 1s
greater than T2 (for example, 3 cm), the touch 1s determined
as erasing information which 1s transmitted to the operating
system by using an erasing definition of the virtualized pen
apparatus, and the operating system processes the touch into
an erasing operation.

The width-height value R described above may be
replaced with a touch area value, so the values of the
corresponding thresholds 11 and T2 are correspondingly
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different. In addition, the foregoing examples describe only
“less than”, “greater than” or “between”, the present inven-
tion may alternatively include a case of *“‘equal to”. For
example, when the width-height value R of the touch point
1s equal to T1, the touch may be determined as writing
information, or may be determined as single- or multi-touch
information. This 1s also true for T2. The present mnvention
1s not limited thereto.

In this way, the user can operate on a large touchscreen
according to past usage habits: writing by using a fingertip
or another pen apparatus or another stylus; clicking on and
touching an icon by using finger pulp of a single finger
(1increasing a touch area) or performing multi-touch by using,
a plurality of fingers; or erasing by using a palm or a part of
a palm or different parts of a palm.

During actual operation, the quantity of touch units cor-
responding to an actual width-height value may be calcu-
lated, and then compared with T1 and T2. A touch unit 1s a
coordinate value variation. In a standard HID definition, a
touch apparatus will inform operating system about related
definition by using an HID descriptor. First the quantity of
coordinate variations in a unit length needs to be calculated.
That 1s, the quantity of touch units 1n a unit length needs to
be calculated.

An actual calculation formula 1s (LM-Lm)/((PM-Pm)
*10™*), wherein 107* is 10 raised to the power of -2, and
represents that the unit length 1s 1 cm. That 1s, the quantity
of touch units every 1 cm needs to be calculated. PM
represents a physical maximum, Pm represents a physical
minimum, LM represents a logical maximum, and Lm
represents a logical minimum. The physical maximum 1s a
maximum that the touch apparatus can actually achieve, the
logical maximum 1s a mapping value for a system. And the
physical maximum depends on a definition of a touch
solution provider, that 1s, how many touch units the provider
can make in the physical maximum PM (that 1s, how may
coordinate value variations). A physical meaming of the
formula 1s: calculating the quantity of the coordinate varia-
tions 1n the unit length on an actual large screen.

As an example, the width of the touchscreen actually 1s
195 cm, and the height 1s 109.72 cm. Take width as an
example, a physical maximum of the width defined by the
apparatus 1s 19500 (represented by using PM), a logical
maximum 1s 19500 (represented by using LM), and both a
physical minimum (represented by using Pm) and a logical
minimum (represented by using Lm) are 0. The foregoing
formula 1s substituted with these values, an actual equation
1s 19500/(19500*0.01), and the result 1s 100. The value 100
represents that there are 100 touch units every 1 cm. This
may be understood as a resolution ratio of a touch point. In
this example, 100 coordinate value variations can be shown
in 1 cm. Therefore, T1 value 1n this example 1s 100 (repre-
senting 1 cm), and T2 value 1s 300 (representing 3 cm).

FIG. 3 1s a schematic diagram of a width-height value of
touch point. When a touch apparatus 1s detecting a touch, an
extreme value from the leftmost side to the rightmost side of
the touch point 1s used as a width value, and an extreme
value from the uppermost side to the downmost side of the
touch point 1s used as a height value. As shown i FIG. 3,
the actual touch point 1s the grey central part 1n an 1rregular
shape, and the width value and the height value of a
quadrilateral frame surrounding the irregular shape are
width-height value R sent by the touch apparatus.

Through the foregoing descriptions of the embodiments,
a person skilled in the art may understand that various
methods according to the embodiments may be implemented
by only software, hardware, or soitware plus a necessary
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universal hardware platform. However, 1n most cases, the
first choice 1s using the form of driver software. Based on the
such understanding, the technical solutions of the present
invention 1n essence, or the contributing part to the related
art 1s 1implemented in the form of a software product. The
soltware product 1s stored 1n a storage medium (for example,
a ROM/RAM, a magnetic disk or an optical disk) and
includes 1nstructions for instructing a terminal apparatus
(which may be a large touchscreen, a mobile phone, a
computer, or the like) to perform the methods described 1n
the embodiments of the present invention.

FIG. 4 1s a block diagram of a touchscreen system
according to an embodiment of the present mvention, and
shows a hierarchical relationship between a driver, touch
apparatus hardware, and an operating system 1n the present
invention.

The driver according to the present invention 1s an add-on
to the operating system. After the driver according to the
present invention 1s loaded, the driver first virtualizes a pen
apparatus and a touch apparatus, then intercepts touch
information of a physical touch apparatus, then classifies the
touch information based on a touch area size, and sends the
touch information to the operating system by using diflerent
virtual touch apparatuses based on the classification result.
A Windows built-in driver 1s a driver already existing in
Window system, and Windows has quite complete driven
support for various different hardware apparatuses. Built-in
drivers 1n FI1G. 4 includes a driver of HID standard touch and
a driver of a pen apparatus.

By using the driver according to the present invention, the
touch apparatus may be enabled to have a capability for
identifying a touch object, and the capability 1s embodied on
an application solftware (for example, Microsoit edge,
Oflice, whiteboard, FlatFrog whiteboard, and Avocor White-
board) through the operating system (for example, Windows
operating system).

FIG. 5 1s a detailed block diagram of a touchscreen
system, including a physical touch apparatus 501, an HID
driver module 502, an operating system 503, and application
software 504. The HID driver module 502 according to the
present invention 1s between the physical touch apparatus
501 and the operating system 503. The physical touch
apparatus 501 includes a touch sensor 5011 and a touch IC
5012. The touch sensor 5011 senses a user’s touch and
generates a touch signal which 1s sent to the touch 1C 5012.
The touch IC 5012 is configured to process and calculate the
signal from the touch sensor 5011 and generate information
such as location coordinates of touch point and width-height
value R. The HID driver module 502 according to the
present nvention may be configured to virtualize a pen
apparatus and a touch apparatus, intercept touch information
from the physical touch apparatus 501, classily the obtained
touch information, and send the touch information to the
operating system 503 by using different virtual touch appa-
ratuses based on a classification result. The virtualized pen
apparatus sends writing information 3021 (if the width-
height value of the touch information 1s less than the
threshold T1), the virtualized touch apparatus sends single-
or multi-touch information 5022 (1f the width-height value
of the touch information 1s between the thresholds T1 and
12), and the virtualized pen apparatus sends erasing infor-
mation 5023 (if the width-height value of the touch infor-
mation 1s greater than the threshold T2). The operating
system 503 processes it into a standard writing imnput opera-
tion, a single- or multi-touch operation, and an erasing
operation 1n the application soiftware 3504 based on the
received iformation.
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FIG. 6 1s a block diagram of a computer system according,
to the present invention. The computer system includes one
or more processors 50 and one or more computer readable
media 52. The processor S0 may be configured to access the
computer readable medium 52 via a bus. The processor 50
may be configured to execute soltware (for example, a
program represented by one or more instructions) stored in
the computer readable medium 52 (for example, a non-
transitory computer readable storage medium). For example,
the processor 50 may be configured to perform one or more
operations shown 1 FIG. 1 and FIG. 2. As an illustrative and
non-limiting example, the computer readable medium 352
may include one or more memory devices such as a RAM,
a ROM, a magnetic disk or an optical disk, a hard disk, a
flash memory, a network memory apparatus or a combina-
tion thereof.

Various soiftware such as HID driver, operating system
and application software may be stored in the computer
readable medium 52. It should be understood that the HID
driver or a part therecof may be implemented as code
segments (for example, software, firmware and/or hardware
logic) to perform the task and the function according to the
present invention. These code segments may be operated by
one or more processors 50 (for example, a CPU, an appli-
cation-specific integrated circuit (ASIC), a programmable
gate array (PGA) or one or more core processors of a
multi-core processor) to provide operation of the embodi-
ments of the present invention. The code segments may be
stored 1n the computer readable medium 52. For example,
the computer readable medium 52 may include any medium
that can properly store information. The computer readable
medium includes, for example, an electronic circuit, a semi-
conductor memory device, a read-only memory (ROM), a
flash memory, an erasable ROM (EROM), a CD-ROM, an
optical disk and a hard disk.

In other embodiments, the driver according to the present
invention may be alternatively separately stored 1n a stand-
alone non-transitory computer readable medium. After the
computer readable medium 1s connected to a computer
system, the driver according to the present invention may be
installed 1n the computer operating system. Then each time
the system 1s power on, the driver according to the present
invention 1s automatically started.

In other embodiments, the driver according to the present
invention may be alternatively in the form of a software
installation package on a network, for a user to download the
driver and then install the driver 1n his computer system.

That 1s, the non-transitory computer readable storage
medium represents a remote, local, mixed and/or removable
storage device.

It should be understood that the preferred embodiments
above are merely used to describe the technical solutions of
the present mvention, and are not intended to limit the
present invention. For a person skilled 1in the art, modifica-
tions may be made to the technical solutions recorded 1n the
foregoing preferred embodiments, or equivalent replace-
ments may be made on some of the technical features
therein. These modifications or replacements shall {fall
within the protection scope of the claims of the present
invention.

What 1s claimed 1s:
1. A touch event processing method, comprising the
following steps:
(S101) virtualizing a standard Human Interface Device
(HID) pen apparatus and a touch apparatus in an
operating system executed by a processor;
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(S102) intercepting touch information sent by a physical
touch apparatus so that the touch information 1s not
directly received by the operating system but is
received by a HID dniver that intercepts the touch
information, wherein the HID driver 1s executed by the
processor; and

(5S103) classitying the touch information, and the HID
driver sending, by using different virtual apparatuses
based on a classification by the HID driver, the touch
information to the operating system for processing;

wherein the touch information classified by the HID
driver further comprises single-touch information of a
single touch point.

2. The method according to claim 1, wherein two thresh-
olds T1 and T2 are preset, and T1<T2, wherein the HID
driver compares the touch information to the two thresholds
T1 and T2 to generate the classification of the touch infor-
mation.

3. The method according to claim 2, wherein T1 and T2
are measured 1n units of a physical length, or are measured
in touch units per the physical length, wherein the touch
information 1s in units of the physical length of a touch, or
in touch units:

wherein the physical touch apparatus sends a HID
descriptor that 1s intercepted by the HID driver and
analyzed by the HID driver to determine a coordinate
value variation as a quantity of touch units for com-
parison with the two thresholds T1 and T2.

4. The method according to claim 2, wherein the touch
information comprises a width-height value R of the single
touch point;
wherein the step (5103) comprises:
when the width-height value R of the touch point 1s less

than T1, the HID driver classifying the touch informa-

tion as writing information, and the HID driver trans-

mitting the touch information to the operating system

by using a writing function of the virtualized pen

apparatus, wherein the operating system processes the

touch event 1nto a standard pen writing 1nput operation;

when the width-height value R of the touch point 1s
between T1 and T2, the HID dniver classitying the
touch information as single- or multi-touch 1nforma-
tion, and the HID driver transmitting the touch infor-
mation to the operating system by using the virtualized
touch apparatus, wherein the operating system pro-
cesses the touch event into a normal single- or multi-
touch operation; and

when the width-height value R of the touch point 1s
greater than 12, the HID driver classitying the touch
information as erasing information, and the HID driver
transmitting the touch information to the operating
system by using an erasing function of the virtualized
pen apparatus, wherein the operating system processes
the touch event into an erasing operation.

5. The method according to claim 1, wherein the touch
information comprises a width-height value R and location
information of a touch point, and the width-height value R
1s alternatively a touch area.

6. The method according to claim 1, wherein the step
(S102) comprises: the HID obtaining control authority over
signal transmission of the physical touch apparatus so that a
signal from the physical touch apparatus 1s intercepted by
the HID driver executing on the processor and 1s not directly
sent to the operating system.

7. The method according to claim 6, wherein obtaining
control authority over signal transmission of the physical
touch apparatus so that a signal from the physical touch
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apparatus 1s intercepted comprises: sending an 1nstruction
from the HID driver to the physical touch apparatus so that
the touch apparatus converts the touch information mnto a
non-standard information series to allow the HID driver to
intercept the signal from the physical touch apparatus.

8. The method according to claim 1, wherein the physical
touch apparatus comprises a touch sensor and a touch
Integrated Circuit (1C).

9. The method according to claim 1, wherein the operating,
system 1s Windows® operating system.

10. The method according to claim 1, implemented 1n the
form of driver software.

11. A touchscreen apparatus, comprising a physical touch
apparatus and an operating system and a processor for
executing instructions, further comprising a driver module
executed by the processor, wherein the driver module vir-
tualizes a standard Human Interface Device (HID) pen
apparatus and a touch apparatus 1n the operating system,
intercepts touch information sent by the physical touch
apparatus, classifies the touch information, and sends, by
using different virtual apparatuses based on a classification,
the touch information to the operating system for process-
Ing;

wherein the touch information classified by the driver

module further comprises single-touch information of a
single touch point.

12. The apparatus according to claim 11, wherein two
thresholds T1 and 12 are preset, and T1<12, wherein the
driver module compares the touch information to the two
thresholds T1 and T2 to generate the classification of the
touch information.

13. The apparatus according to claim 12, wherein T1 and
12 are measured 1n units of a physical length, or measured
in touch units per the physical length, wherein the touch
information 1s i units of the physical length of a touch that
generates the touch information or in touch units;

wherein the physical touch apparatus sends a HID

descriptor that 1s intercepted by the driver module and
analyzed by the driver module to determine a coordi-
nate value variation as a quantity of touch units for
comparison with the two thresholds T1 and T2.

14. The apparatus according to claim 11, wherein the
touch information comprises a width-height value R and
location information of a touch point, and the width-height
value R 1s alternatively a touch area.

15. The apparatus according to claim 14, wherein classi-
tying the touch imnformation, and sending, by using different
virtual apparatuses based on the classification, the touch
information to the operating system for processing com-
Prises:

when a width-height value R of the touch point 1s less than

T1, classifying the touch mformation as writing infor-
mation, and transmitting the touch information to the
operating system by using a writing function of the
virtualized pen apparatus, wherein the operating system
processes the touch event into a standard pen writing
input operation;

when the width-height value R of the touch points is

between T1 and 12, classifying the touch information
as single- or multi-touch information, and transmitting
the touch information to the operating system by using
the virtualized touch apparatus, wherein the operating
system processes the touch event into a normal single-
or multi-touch operation; and

when the width-height value R of the touch point is

greater than 12, classifying the touch information as
erasing information, and transmitting the touch infor-
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mation to the operating system by using an erasing
function of the virtualized pen apparatus, wherein the
operating system processes the touch event into an
erasing operation.

16. The apparatus according to claim 11, wherein the
intercepting comprises: obtaining control authority over
signal transmission of the physical touch apparatus so that a
signal from the physical touch apparatus 1s 1ntercepted and
1s not directly sent to the operating system.

17. The apparatus according to claim 16, wherein obtain-
ing control authority over signal transmission of the physical
touch apparatus so that a signal from the physical touch
apparatus 1s intercepted comprises: sending an instruction to
the physical touch apparatus so that the touch apparatus
converts the touch information 1nto a non-standard informa-
tion series to mtercept the signal from the physical touch
apparatus.

18. The apparatus according to claim 11, wherein the
physical touch apparatus comprises a touch sensor and a
touch Integrated Circuit (IC).

19. The apparatus according to claim 11, wherein the
operating system 1s a Windows® operating system.

20. The apparatus according to claim 11, wherein the
driver module 1s implemented in the form of driver software.
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